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Breast Cancer and Oral Contraceptive Use in Asian-American Women
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Breast cancer incidence has historically been 4-7 times higher in the United States than in Asia. A previous
study by the authors in Asian-American women demonstrated a substantial increase in breast cancer risk in

women who migrated from Asia to the United States, with the risk almost doubling during the first decade after
migration. Increased use of oral contraceptives soon after migration to the United States could possibly explain
this rapid rise in risk. In a population-based case-control study of Chinese, Filipino, and Japanese-American
women, aged 20-55 years, who lived in San Francisco-Oakland, California; Los Angeles, California; and Oahu,
Hawaii during 1983-1987, 597 cases (70% of those eligible) and 966 controls (75%) were interviewed. Controls
were matched to cases on age, ethnicity, and area of residence. Oral contraceptive (OC) use increased with time
since migration; 15.0% of Asian-born women who had been in the West <8 years, 33.4% of Asian-born women
who had been in the West _>8years, and 49.6% of Asian women born in the West had ever used OCs. However,

duration of OC use (adjusted for age, ethnicity, study area, years since migration, education, family history of
breast cancer and age at first full-term birth) was not associated with increased risk of breast cancer. Moreover,
neither OC use before age 25 years nor before first full-term birth was associated with increased risk. Results

were unchanged when restricted to women under age 45 years or under age 40 years. After adjustment for
duration of OC use, women who had been in the United States _>8years were still at almost twice the risk of

breast cancer compared with women who had been in the United States 2-7 years. This study suggests that
OC use cannot explain the elevated risk observed in Asian women who migrated to the United States ->7years
ago. Am J Epidemiol 1999; 150:561-7.
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Breast cancer incidence rates have historically review). However, a study by Kolonel et al. (4), as
been 4-7 times higher in the United States than in well as our population-based case-control study of
China or Japan (1). Although the rates in Asia have women of Chinese, Filipino, and Japanese ethnicities
increased substantially over the past decades, there is who lived in the United States (3), demonstrated a
still a large discrepancy in breast cancer rates substantial increase in breast cancer rates in the
between countries (2). A number of early migrant migrating generation.

studies showed that when Asian women move to the Such a rapid increase in risk may be due to changes
United States, their breast cancer rates increased in modifiable life-style factors. Oral contraceptive
over several generations, but increased only slightly (OC) use represents one such life-style factor. While
in the migrating generation (see reference 3 for a early studies were largely reassuring of no increased

risk with OC use (5-11), a number of more recent
studies have found an association between long-term

Received for publication February 11, 1998, and accepted for use of OCs and breast cancer in young womenpublication April 29, 1999.
Abbreviations: CI, confidence interval; OC, oral contraceptive; (12-22). A recently published report from the

OR, odds ratio. Collaborative Group on Hormonal Factors in Breast
1Department of PreventiveMedicine, University of Southern Cancer (23, 24) found an increased risk associated

California/Norris Comprehensive Cancer Center, Los Angeles, CA.
2Epidemiology and Biostatistics Program, Division of Cancer with recent OC use; the effect was strongest in the

Epidemiology and Genetics, NationalCancerInstitute, Bethesda, subgroup that started use at an early age. Because
MD. OC use has been much lower in Asian countries than

3Northern California Cancer Center, Union City,CA.
4Epidemiology Program, Cancer Research Center of Hawaii, in the United States (25, 26), we hypothesized that

UniversityofHawaii,Honolulu,Hi. part of the rapid increase in breast cancer risk that
Reprint requests to Dr. Giske Ursin, Department of Preventive occurs among these relatively young Asian womenMedicine, University of Southern California/Norris Comprehensive

Cancer Center, 1441 Eastlake Ave, Room 4408, Los Angeles, CA who migrate to the United States could be due to OC
90033-0800. use.

561



562 Ursinet al.

MATERIALS AND METHODS erence age comparable to the age at diagnosis of
breast cancer for the case patients was assigned to

The methods of this study have been previously each of the control subjects in the following manner.
described (3). Briefly, eligible cases were all women of Cases and controls were stratified for ethnicity, study
Chinese, Japanese, or Filipino ethnicity who were area, year of birth (5-year groups), and age at inter-
diagnosed with histologically confirmed, first primary view (above or below the median of the case patients)
breast cancer at ages 20-55 years in the San Francisco- in each stratum. The mean difference between date of

Oakland Metropolitan Statistical Area (MSA), the Los diagnosis and date of interview for the case patients
Angeles MSA, or Oahu, Hawaii, during the period in each stratum was subtracted from the age at inter-
April 1, 1983 through June 30, 1987. Controls were view for each control subject in the stratum to gener-
frequency matched to the expected case distribution on
study area, ethnicity, and year of birth (5-year groups), ate an assigned reference age (3). However, because
using a 2:1 ratio whenever possible. In the San proportionally more cases than controls were inter-
Francisco-Oakland and Los Angeles study areas, viewed within 3 years after diagnosis/reference age
potential control subjects were selected with random- and because the questions on OCs obtained informa-
digit dialing, while in Hawaii they were selected with tion on OCs used up until 3 years prior to the inter-
the Health Surveillance Program of the Hawaii view date, we excluded OC use that fell within 3

years of the diagnosis/reference date.Department of Health, which annually samples 2 per-
cent of the households in the state. To be eligible for We used the same categorization of countries
the study, a case or control had to be at least 50 percent ("East," "West," and "other"), as was previously used
Chinese, Japanese, or Filipino, or a 50 percent mixture by Ziegler et al. (3) when describing the association
of these ethnicities. In addition the case or control had between migration patterns and breast cancer risk in

to be living in the San Francisco-Oakland MSA, the this study (3). "East" included China, Taiwan, Hong
Los Angeles MSA, or Oahu at the time of interview. Kong, Macao, Japan, the Philippines, Southeast Asia,
Control subjects with previous breast cancer or with the Malaysian Peninsula, Singapore, India, and coun-
double mastectomies were excluded, tries in the southwest Pacific Ocean except Australia

and New Zealand. "West" included the United States,Households selected by random-digit dialing as
potential sources of control subjects were screened to with Guam, Midway Island, and its other Pacific
determine the ethnicity and age range of all females Territories, Canada, western Europe, central Europe,
who received telephone calls at that number. Using the USSR, Australia, and New Zealand. All other
random-digit dialing, a total of 18,680 households countries were categorized as "other."
were contacted in Los Angeles and 15,265 households We calculated odds ratios and 95 percent confidence
in San Francisco-Oakland. The response rate for the intervals as estimates of relative risk using uncondi-
screening interview was 92 percent in Los Angeles and tional logistic regression, while adjusting for potential
91 percent in San Francisco-Oakland. Non-responding confounders in the model (27). We adjusted all odds
households either could not be contacted after succes- ratios for age at diagnosis (5-year categories); study
sive calls or refused to complete the household census, area (San Francisco-Oakland, Los Angeles, Oahu);

Of 852 eligible cases, 597 (70 percent)participated; ethnicity (Chinese, Japanese, Filipino); years since
of the 1,287 eligible controls identified, 966 (75 per- migration (born in the West, _<1year in West, 2-7 years
cent) participated. Taking into account the response in West, >8 years in West, >1 East-West move); edu-
rate on the screening interview, the overall response cation category (high school, some college, college);
rate among controls was 71 percent. Major reasons for family history of breast cancer (first degree, second
not participating were subject refusal (19 percent degree, none); and age at first full-term birth (<19,
among cases and 23 percent among controls), death (6 20-24, 25-29, >29 years, none).
percent among cases), and physician refusal (4 percent To determine whether variables such as ethnicity,
among cases). The participation rates were similar in study location, years since migration, and age at diag-
the three study areas both for cases (68-75 percent) nosis were effect modifiers, we tested whether the fit
and for controls (70-79 percent). Each study area con- of the baseline multivariate logistic regression model
tributed approximately one-third of the subjects, with a single OC duration variable was improved by

Cases and controls were interviewed in their homes fitting separate OC duration categories for each sub-
by trained interviewers with standardized question- group. The p value for this likelihood ratio (LR) test is
naires. The subject selected the language of the inter- provided in the tables.
view: English, Japanese, or Chinese. For these analyses, we excluded 23 subjects (16 con-

In order to assess exposures among control sub- trols and 7 cases) with missing information on OC use,
jects only up to a time similar to that of cases, a ref- and 5 controls with a reference age prior to age at
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migration. We present the results for 590 cases and 945 only slightly associated with breast cancer risk.

controls. The prevalence of OC use for controls by time since
migration from the East to the West is shown in table

RESULTS 2. Women who had been in the West for 2-7 years had
the lowest prevalence of use; 15.0 percent had used

Selected demographic characteristics among cases OCs, and only 1.4 percent had used OCs for >5 years.
and controls are displayed in table 1. In previous pub- Asian Americans born in the West had the highest
lications from this study, years since migration (3), prevalence of OC use: 49.6 percent had used OCs, and
height, recent weight, and weight change (28) were all 14.6 percent had used OCs for >5 years. There was lit-
found to be associated with risk; age at first live birth tle difference in frequency of OC use between women
and number of live births were inversely associated, who had lived in rural or urban areas while in the East.

.... while age at menarche (29) and tofu intake (30) were There was no increased risk associated with ever use

of OCs or with duration of OC use (table 3). If any-

TABLE1. Demographiccharacteristicsof 590casesand945 thing, there was a suggestion of a decreasing risk of
controls in a case-control study of Asian-American women breast cancer with increasing duration of use beyond
andoralcontraceptiveuse,1983-1987 one year. Compared with never users, women who

Cases Controls started using OCs at an early age were not at an

No. % No. % increased risk of breast cancer, and were possibly at
Age at diagnosis (years)* decreased risk with very early onset of use (age <21

<30 9 1.5 27 2.9 years). Use before first full-term birth was also not
30-39 127 21.5 24o 25.4 associated with increased risk of breast cancer.
40-49 259 43.9 373 39.5

>50 195 33.1 305 32.3 Because it has been suggested that the effect of OC
Ethnicity use is primarily an effect of recent use, we examined

Chinese 163 27.6 282 29.8 the effect of time since last use. Compared with never

Japanese 238 40.3 386 40.8 use, recent use (time since last OC use <5 years prior
Filipino 189 32.0 277 29.3 to diagnosis) was not associated with an increased riskStudylocation
Hawaii 211 35.8 370 39.2 of breast cancer. There was also no suggestion of
LosAngeles 214 36.3 272 28.8 decreasing risk with increasing time since last use. In
SanFrancisco 165 28.0 303 32.1 all these analyses, the unadjusted and adjusted models

Years since migration were very similar.
US born 252 42.7 355 37.6 We also examined whether there could be effect<1 year in West 18 3.1 35 3.7
2-7 years in West 51 8.6 140 14.8 modification by certain demographic variables such as

_>8years in West 219 37.1 329 34.8 ethnicity, residence (study location), years since migra-
_>1East-West move 50 8.5 86 9.1 tion, and age at diagnosis (table 4). There was no appar-

* A comparable"age at diagnosis"or referenceage was ent effect modification by ethnicity, study location, or
assignedto controls(seetext), age at diagnosis. There was an apparent inverse associ-

TABLE 2. Frequency of oral contraceptive (OC) use among Asian-American controls by time since
migration to the West and urban/rural residence in the East, 1983-1987

Womenwho had usedOCs
Yearssince Urban or rural Total no.of

migration residence in East controls* Ever >60 months
No. % No. %

2-7 All 140 21 15.0 2 1.4
Always rural 36 6 16.7 1 2.8
Always urban 89 13 14.6 1 1.1
Rural/urban movest 15 2 13.3 0 0.0

_>8 All 329 110 33.4 24 7.3
Always rural 79 24 30.4 5 6.3
Always urban 220 75 34.1 15 6.8
Rural/urban movest 30 11 36.7 4 13.3

Born in West 355 176 49.6 52 14.6

* Excluding 35 controls who migrated _<1year prior to assigned reference age and 86 controls with _>1East-
West move.

1- Includes women with _>1rural to urban move.
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TABLE 3. Odds ratio (ORs) of breast cancer associated with ever use and pattern of use of oral
contraceptives (OCs) in Asian-American Women, 1983-1987

Risk factor Level No. of No. of Unadjusted Adjusted 95% CI*cases controls OR OR*

Ever use of OCs Never 383 594 1.00 1.00
Ever 207 351 0.92 0.91 0.72, 1.15

Duration of OC Never used OCs 383 594 1.00 1.00

use (in months) 1-12 83 111 1.16 1.20 0.86, 1.69
13-60 79 153 0.80 0.81 0.58, 1.12
>60 45 87 0.80 0.71 0.47, 1.07

p = 0.031-

Age at start of OC Never used OCs 383 594 1.00 1.00
use (in years) >35 19 23 1.28 1.23 0.62, 2.44

30-35 56 84 1.03 0.87 0.59, 1.28
25-29 74 101 1.14 1.10 0.77, 1.58
22-24 42 91 0.72 0.86 0.56, 1.32
_<21 16 52 0.48 0.46 0.24, 0.87

p = 0.16:[:
OC use before first Never used OCs 383 594 1.00 1.00

full-term birth Used OCs before FFTB 59 121 0.76 0.80 0.54, 1.19

(FFTB)§ No (after FFTB only) 99 196 0.78 0.87 0.64, 1.17
No FFTB, used OCs 18 8 3.49 2.23 0.88, 5.66

OC use before Never used OCs 383 594 1.00 1.00

age 25 years Used OCs before age 25 58 143 0.63 0.70 0.48, 1.03
No (after age 25

years only) 149 208 1.11 1.01 0.77, 1.32

Time since Never used OCs 383 594 1.00 1.00

stopped <5 29 63 0.71 0.68 0.41, 1.14
OC use 6-10 52 93 0.87 0.85 0.57, 1.27

(in years)¶ 11-15 62 107 0.90 0.92 0.64, 1.33
_<16 64 88 1.13 1.09 0.75, 1.59

p = 0.13:1:

* Adjusted for age at diagnosis (5-year categories), study area (Hawaii, San Francisco, Los Angeles), ethnicity
(Chinese, Japanese, Filipino), years since migration (_<1year in West, 2-7 years in West, _>8years in West, born
in West, >_1East-West move), education category (high school, some college, college), family history of breast
cancer (first-degree, second-degree, none), and age at first full-term birth (<19, 20-24, 25-29, >29 years, none).
CI, confidence interval.

1-P for trend.
:1:Excluding never use in trend calculations.
§ Excluding 31 cases and 26 controls with missing pregnancy information.
¶ Excluding OC use within 3 years of diagnosis (see Materials and Methods).

ation between duration of OC use and breast cancer risk years were still at almost twice the risk of breast can-

among women who migrated >8 years ago, but not cer (odds ratio (OR) -- 0.67) as women who had been
among recent migrants. Several studies have suggested in the country 2-7 years (OR = 0.34).
that the increased risk of OCs is limited to young

women. However, restricting the analyses to women DISCUSSION
under age 45 years or under age 40 years (data not
shown) did not appreciably alter the results. Recent studies show that breast cancer risk increases

Ziegler et al. (3) previously reported that risk of rapidly when Asian migrants arrive in the United
breast cancer was 80 percent higher in women who States (3, 4). In this study, we also found that OC use
had been in the United States for approximately a increased substantially with time since migration.
decade relative to more recent migrants. Additional However, OC use, analyzed from a variety of perspec-

adjustment for duration of OC use did not change this tives, was not associated with increased risk of breast
pattern. When women born in the West were used as cancer, and OC use could not explain the doubling in
the referent category, after adjustment for duration of risk that occurred during the first decade after migra-
OC use, women who had been in the United States >8 tion to the United States.

Am J Epidemiol Vol. 150, No. 6, 1999
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TABLE 4. Odds ratio (ORs) of breast cancer associated with duration of oral contraceptive (OC) use by
ethnic group, study location,years since migration, and age at diagnosis,* in Asian-American women,
1983-1987

Subgroup1 Subgroup2 Subgroup3
Effectmodifier (cases/controls) (cases/controls) (cases/controls)

OR* 95%CI OR* 95%CI OR* 95%CI

Ethnicity Chinese (163/282) Japanese (238/386) Filipino (189/277)
Never used OCs 1.00 1.00 1.00
1-12 months use 1.69 0.82, 3.49 1.45 0.87, 2.43 0.81 0.43, 1.53
13--60months use 1.17 0.63, 2.20 0.66 0.40, 1.08 1.00 0.50, 2.00
>60 months use 0.57 0.25, 1.33 0.83 0.46, 1.49 0.76 0.30, 1.93

Trend test p = 0.33 p = 0.11 p = 0.69
LR test? p = 0.73

Study Location Hawaii (211/370) Los Angeles (214/272) San Francisco (165/303)
Never used OCs 1.00 1.00 1.00
1-12 months use 1.11 0.65, 1.90 1.19 0.65, 2.18 1.54 0.78, 3.07
13--60months use 0.81 0.47, 1.37 0.69 0.35, 1.35 0.94 0.53, 1.67
>60 months use 0.75 0.39, 1.41 0.47 0.21, 1.02 0.83 0.37, 1.90

Trend test p = 0.23 p = 0.03 p = 0.53
LR testl p = 1.00

Yearssince migration Born in West (252/355) 28 years (219/329) 2-7 years (51/140)
Never used OCs 1.00 1.00 1.00
1-12 months use 1.21 0.74, 1.98 1.02 0.57, 1.83 1.61 0.50, 5.15
13-60 months use 0.62 0.39, 0.98 0.86 0.50, 1.53 1.34 0.38, 4.66
>60 months use 0.63 0.50, 1.38 0.37 0.15, 0.92 1.55 0.13, 18.1

Trend test p= 0.12 p= 0.03 p= 0.78
LR testt p = 1.00

Age at diagnosis/reference <45 (241/453) _>45(349/492)
age (years)

Never used OCs 1.00 1.00
1-12 months use 1.09 0.66, 1.79 1.44 0.88, 2.34
13-60 months use 1.00 0.62, 1.61 0.63 0.40, 1.01
>60 months use 0.62 0.34, 1.14 0.82 0.45, 1.47

Trend test p = 0.19 p = 0.09
LR test1- p = 0.39

* Adjusted for age at diagnosis (5-yearcategories), study area (Hawaii,San Francisco,Los Angeles), ethnicity
(Chinese, Japanese, Filipino), years since migration (_<1year in West, 2-7 years in West, _>8years in West, born
in West, _>1East-west move), education category (high school, some college, college), family history of breast
cancer (first-degree,second-degree, none), and age at first full-term birth (<19, 20-24, 25-29,>29 years, none). CI,
confidence interval.

1 LR test, likelihood ratio test for whether fit of mulitvariate logistic regression model is improved by fitting
separate OC duration categories for each subgroup (compared with baseline model with duration of OC use for
all subgroups combined).

1:Excluding 35 controls and 18 cases who migrated _<1year prior to assigned reference age and 86 controls
and 50 cases with more than one East-West move.This analysis was not adjusted for age at first full-term birth.

In the recently published Collaborative Study on associated with OC use in young women, particularly

Breast Cancer and Hormonal Contraceptives (23, 24), associated with use at an early age. We did not find an

recent use of OCs was most strongly associated with effect of early use, but neither did two studies of

breast cancer risk; 10 years after use ended, the risk Chinese women who lived in China (35, 36). A third

returned to normal. We did not have information on OC study of Chinese women in Singapore found an odds

use during the last 3 years prior to interview in this study ratio of 1.9 associated with use before first pregnancy,

(and therefore excluded OC use within 3 years of diag- but this was based on 4 exposed cases and 4 exposed
nosis). However, we found no increased risk associated controls (37). The two studies conducted in China (35,

with use 4-10 years prior to diagnosis, suggesting that if 36) found a slightly increased risk associated with per-

there is an effect of recent use in this group of Asian- imenopausal OC use.
American women, it must be of short duration. Asian women who live in Asia have been shown

A number of studies in non-Asian women (12-22, (38-40) to have lower serum hormone levels than their
31-34) have found an increased risk of breast cancer White counterpartsin the United States.The increase in

Am J Epidemiol Vol. 150, No. 6, 1999



566 Ursin et al.

breast cancer risk that occurs during the first decade REFERENCES
after migration could be due in part to a rise in serum 1. Doll R, Payne R Waterhouse J, eds. Cancer incidence in five
hormones caused by life-style changes, and conse- continents. Vol I. UICC Technical Report. NewYork: Springer
quently increased breast cell proliferation (41). Verlag, 1966.
However, if this was true, then we hypothesize that 2. Ursin G, Bernstein L, Pike MC. Breast cancer. Cancer Surveys1994;19/20:241-64.
recent migrants from the East who start taking OCs 3. Ziegler RG, Hoover RN, PikeMC et al. Migration patterns and
should experience a larger relative increase in circulat- breast cancer risk in Asian American women. J Natl Cancer

Inst 1993;85:1819-27.
ing sex steroids than women born in the West, or women 4. Kolonel LN, Hinds MW, Hankin JH. Cancer patterns among
who migrated a decade ago (since the absolute OC dose migrant and native-born Japanese in Hawaii in relation to
used is the same). We would also hypothesize that smoking, drinking, and dietary habits. In: Gelboin HV,

recent migrants from the East who start taking OCs MacMahon B, Matsushima T, et al, eds. Genetic and environ-mental factors in experimental and human cancer. Tokyo:
should experience a greater increase in breast cell pro- Japan Sci Soc Press, 1980:327-40.
liferation rates than women born in the West (who, if 5. Olsson H. Oral contraceptives and breast cancer: a review.

similar to their White counterparts experience little or Acta Oncol 1989;28:849-63.
no increase in breast cell proliferation rates when they 6. Schlesselman JJ. Oral contraceptives and breast cancer. Am JObstet Gynecol 1990;163:1379-87.
start using OCs (42-45)). Consequently, the association 7. Romieu I, Berlin JA, Colditz G. Oral contraceptives and breast
between OC use and breast cancer risk might be highest cancer. Review and meta-analysis. Cancer 1990;66:2253-63.

in these recent migrants, and lowest in women who 8. Harlap. Oral contraceptives and breast cancer. Cause andeffect? J Reprod Med 1991;36:374-95.
were born in the West. The only odds ratios for breast 9. Thomas DB. Oral contraceptives and breast cancer: review of
cancer associated with OC use we observed above 1.0 the epidemiologic literature. Contraception 1991;43:597-642.

were in fact among recent migrants. However, none of 10. Malone KE, Daling JR, Weiss NS. Oral contraceptives in rela-tion to breast cancer. Epidemiol Rev 1993;15:80-97.
these odds ratios were statistically significantly different 11. Cancer and Steroid Hormone Study of the Centers for Disease
from 1.0. Women who migrated >8 years ago did not Control and the National Institute of Child Health and Human
have elevated odds ratios for OC use, in fact, an appar- Development. Oral-contraceptive use and the risk of breastcancer. N Engl J Med 1986;315:405-11.
ent decrease in risk was observed with increasing dura- 12. Meirik O, Lund E, Adami H-O, et al. Oral contraceptive use
tion of OC use. The three studies of Chinese women and breast cancer in young women. A joint national case-

control study in Sweden and Norway. Lancet 1986;2:650-4.
who lived in Asia failed to find an overall effect of OC 13. McPherson K, Vessey MR Neil A, et al. Early oral contracep-
use on breast cancer risk (35-37). A fourth study, the tive use and breast cancer: results of another case-control
WHO Collaborative Study (46), suggested a modest (30 study. Br J Cancer 1987;56:653-60.

percent) increased risk associated with ever use in 14. Ravnihar B, Zakelj MR Kosmelj K, et al. A case-control studyof breast cancer in relation tooral contraceptive use in Slovenia.
women who lived in China and the Philippines. None of Neoplasma 1988;35:109-21.
these studies suggest that OCs increase the risk more in 15. Miller DR, Rosenberg L, Kaufman DW, et al. Breast cancer
Asian women than in non-Asian women. On the other before age 45 and oral contraceptive use: new findings. Am J

Epidemiol 1989;129:269-80.
hand, these studies would be compatible with a hypoth- 16. UK National Case-Control Study Group. Oral contraceptive
esis that Asian women metabolize estrogen differently, use and breast cancer risk in young women. Lancet 1989;1:

or that perhaps their breast tissue responds differently to 973-82.
rising estrogen levels than non-Asian women. In the 17. Paul C, Skegg DC, Spears GF. Oral contraceptives and risk ofbreast cancer, lnt J Cancer 1990;46:366-73.
future, we plan to study serum levels of a large number 18. WHO Collaborative Study of Neoplasia and Steroid
of endogenous hormones and growth factors, as well as Contraceptives. Breast cancer and combined oral contracep-tives: results from a multinational study. Br J Cancer 1990;61:
urinary indicators of estrogen metabolism, in women 110-19.
from this study in order to further elucidate how hor- 19. Rookus MA, van Leeuwen FE for the Netherlands Oral
mones and growth factors relate to breast cancer devel- Contraceptives and Breast Cancer Study Group. Oral contra-

ceptives and risk of breast cancer in women aged 20-54 years.
opment in Asian-American women. Lancet 1994;344:844-5 l.

In conclusion, this study suggests that oral contra- 20. White E, Malone KE, Weiss NS, et al. Breast cancer among

ceptive use can not explain the elevated risk observed young US women in relation to oral contraceptive use. J Natl
in Asian women who migrated to the United States >7 Cancer Inst 1994;86:505-14.21. Brinton LA, Daling JR, Lift JM, et al. Oral contraceptives and
years ago. breast cancer risk among younger women. J Natl Cancer Inst

1995;87:827-35.
22. Rosenberg L, Palmer JR, Rao S, et al. Case-control study of

oral contraceptive use and risk of breast cancer. Am J
Epidemiol 1996;143:25-37.

ACKNOWLEDGMENTS 23. Collaborative Group on Hormonal Factors in Breast Cancer.Breast cancer and hormonal contraceptives: collaborative
reanalysis of individual data on 53,297 women with breast

Dr. Ursin was supported by grant no. DAMD17-94-J- cancer and 100,239women without breast cancer from 54 epi-
4049 from the US Army Medical Research and Materiel demiological studies. Lancet 1996;347:1713-27.
Command. 24. Collaborative Group on Hormonal Factors in Breast Cancer.

Am J Epidemiol Vol. 150, No.6, 1999



Breast Cancer and OC Use in Asian-American Women $67

Breast cancer and hormonal contraceptives: further results. 1988;48:1949-53.
Contraception 1996;54(suppl):l-106. 36. Wang QS, Ross RK, Yu MC, et al. A case-control study of

25. Wharton C, Blackburn R. Lower-dose pills. Population breast cancer inTianjin, China. Cancer Epidemiol Biomarkers
Reports, Series A, No. 7. Baltimore, MD: Johns Hopkins Prev 1992;1:435-9.
School of Public Health, Population Information Program; 37. Lee HP, Gourley L, Duffy SW, et al. Risk factors for breast
November 1988. cancer by age and menopausal status: a case-control study in

26. Ogawa N, Retherford RD. Prospects for increased contracep- Singapore. Cancer Causes Control 1992;3:313-22.
tive pill use in Japan. Stud Fam Plann 1991;22:378-83. 38. Bernstein L, Yuan JM, Ross RK, et al. Serum hormone levels

27. Breslow NE, Day NE. Statistical methods in cancer research, in pre-menopausal Chinese women in Shanghai and white
Vol 1. The analysis of case-control studies. (IARC scientific women in Los Angeles: results from two breast cancer case-
publications no. 32). Lyon: International Agency for Research control studies. Cancer Causes Control 1990; 1:51-8.
on Cancer, 1980. 39. Shimizu H, Ross RK, Bernstein L, et al. Serum estrogen levels

28. Ziegler RG, Hoover RN, Nomura AMY, et al. Relative weight, in post-menopausal women: comparison of American whites
weight change, height and breast cancer risk in Asian and Japanese in Japan. BrJCancer 1990;62:451-3.
American women. J Natl Cancer lnst 1996;88:650-450. 40. Trichopolous D, Yen S, Brown J, et al. The effect of

29. Wu AH, Ziegler RG, Pike MC, et al. Menstrual and reproduc- Westernization on urine estrogens, frequency of ovulation and
tive factors and risk of breast cancer in Asian-Americans. Br J breast cancer risk. Cancer 1984;53:187-92.
Cancer 1996:73:680-6. 41. Pike MC, Spicer DV, Dahmoush L, et al. Estrogens, progesto-

30. Wu AH, Ziegler RG, Horn-Ross PL, et al. Tofu and risk of gens, normal breast cell proliferation, and breast cancer risk.
breast cancer in Asian-Americans. Cancer Epidemiol EpidemiolRev 1993;15:17-35.
Biomarkers Prev 1996:5:901-6. 42. Meyer JS. Cell proliferation in normal human breast ducts,

31. Pike MC, Henderson BE, Casagrande JT, et al. Oral contra- fibroadenoma, and other duct hyperplasias, measured by
ceptive use and early abortion as risk factors for breast cancer nuclear labeling with tritiated thymidine. Hum Pathot
in young women. Br J Cancer 1981 ;43:72-6. 1977;8:67-81.

32. Pike MC, Henderson BE, Krailo MD, et al. Breast cancer in 43. Anderson TJ, Battersby S, gang RJB, et al: Oral contraceptive
young women and use of oral contraceptives: possible modi- use influences resting breast proliferation. Hum Pathol
fying effect of formulation and age at use. Lancet 1983;2: 1989;20:1139-44.
926-30. 44. Williams G, Anderson E, Howell A, et al. Oral contraceptive

33. Bernstein L, Pike MC, Krailo M, et al. Update of the Los (OCP) use increases proliferation and decreases oestrogen
Angeles Study of Oral Contraceptives and Breast Cancer: receptor content of epithelial cells in the normal human breast.
1981 and 1983. In: Mann RD, ed. Oral contraceptives and Int J Cancer 1991;48:206-10.
breast cancer: the implications of the present findings for 45. Olsson H, JernstrSm H, Aim P, et al. Proliferation of the breast
informed consent and informed choice. Park Ridge, NJ: epithelium in relation to menstrual cycle phase, hormonal use,
Parthenon Publishing Group, 1990:169-80. and reproductive factors. Breast Cancer Res Treat

34. Ursin G, Ross RK, Sullivan-Halley J, et al. Oral contraceptive 1996;40:187-96.
use and breast cancer risk in women aged 40 years or younger. 46. The WHO Collaborative Study of Neoplasia and Steroid
(Abstract). Am J Epidemiol 1996; 143:$43. Contraceptives. Breast cancer and combined oral contracep-

35. Yuan JM, Yu MC, Ross RK, et al. Risk factors for breast tives: results from a multinational study. Br J Cancer
cancer in Chinese women in Shanghai. Cancer Res 1990;61:110-19.

Am J Epidemiol Vol. 150, No. 6, 1999


